The interaction of acetoxy-dimethylnitrosamine, a proximate metabolite of the carcinogenic amine, and bacteriophages R17 and T7.
The biological and physicochemical effects of reacting bacteriophages R17 and T7 with acetoxy-dimethylnitrosamine (ADMN) have been studied. The rate-determining step in the reactions appeared to be the loss of the acetoxy group by hydrolysis, the hydroxymethyl-methylnitrosamine generated decomposing rapidly to give a methyldiazonium ion and formaldehyde. In experiments with bacteriophage suspended in phosphate buffer the biological inactivation observed was the sum of the effects of the formaldehyde and of alkylation by the methylcarbonium ion produced from the diazonium ion. In experiments with bacteriophage suspended in Tris--HCl buffer the effects of formaldehyde were eliminated by its reaction with the buffer component. Alkylation by the carbonium ion produced unstable phosphotriesters in the bacteriophage RNA which on hydrolysis led to degradation of the molecule. In phosphate buffer the formaldehyde cross-linked the protein coat of the bacteriophage blocking the extraction of the RNA. Estimates of the mean lethal dose and of the extent of degradation of the RNA following reaction in Tris--HCl buffer were fairly close to those observed in experiments with N-methyl-N-nitrosourea (MNUA).